Neural Networks Approach for Characterization of Non-Isothermal Thermoplastic Membrane  by Fini, S.H.A. et al.
 Procedia Engineering  44 ( 2012 )  1291 – 1292 
1877-7058 © 2012 Published by Elsevier Ltd.
doi: 10.1016/j.proeng.2012.08.758 

(XURPHPEUDQH&RQIHUHQFH
>3@
1HXUDOQHWZRUNVDSSURDFKIRUFKDUDFWHUL]DWLRQRIQRQLVRWKHUPDOWKHUPRSODVWLF
PHPEUDQH
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8QLYHUVLW\RI4XHEHFDW&KLFRXWLPL&DQDGD8QLYHUVLW\RI4XHEHFDW$ELWLEL7HPLVFDPLQJXH
&DQDGD
$EVWUDFW5HFHQWGHYHORSPHQWVLQFRPSXWHUDLGHGSRO\PHUSURFHVVLQJKDYHEURXJKWZLWKWKHP
WKH QHHG IRU DQ DFFXUDWH GHVFULSWLRQ RI WKH EHKDYLRXU RI LQGXVWULDO WKHUPRSODVWLFPHPEUDQHV
XQGHUWKHFRPELQHGHIIHFWRIDSSOLHGVWUHVVDQGWHPSHUDWXUH,QRUGHUWRVHUYHWKLVSXUSRVHZH
FRQVLGHU D QRQLVRWKHUPDO DSSURDFK WR FKDUDFWHUL]H WKH $%6 $FU\ORQLWULOH%XWDGLHQH
PHPEUDQHXQGHU ELD[LDO GHIRUPDWLRQ XVLQJ WKH EXEEOH LQIODWLRQ WHFKQLTXH 7KHUHDIWHU5LYOLQ¶V
WKHRU\ RI K\SHUHODVWLFLW\ LV HPSOR\HG WR GH¿QH WKH FRQVWLWXWLYH PRGHO RI ÀDW FLUFXODU
PHPEUDQHV7KHQRQOLQHDUHTXLOLEULXPHTXDWLRQVRIWKHLQIODWLRQSURFHVVDUHVROYHGXVLQJILQLWH
GLIIHUHQFH PHWKRG ZLWK GHIHUUHG FRUUHFWLRQV )RU WKH ILQDO VWHS D QHXURQDO DOJRULWKP $11
PRGHOLVHPSOR\HGWRPLQLPL]HWKHGLIIHUHQFHEHWZHHQFDOFXODWHGDQGPHDVXUHGSDUDPHWHUVWR
GHWHUPLQHPDWHULDOFRQVWDQWV7KHHIIHFWRIH[SHULPHQWDOWHPSHUDWXUHEHWZHHQDQGR&
RQEHKDYLRXULVFRQVLGHUHGLQWKLVZRUN
&KDUDFWHUL]DWLRQRIFRQVWLWXWLYHPDWHULDO
)LUVWZHQHHGWRFKDUDFWHUL]HWKHPDWHULDOXVLQJDEXEEOHLQIODWLRQWHFKQLTXH-R\HHWDO
WRILWWKHFRQVWLWXWLYHPRGHO7KHH[SHULPHQWDOVHWXSXVHGWRGHWHUPLQHWKHPDWHULDOSURSHUWLHVRI
WKHPHPEUDQHKDVEHHQGHVFULEHGLQGHWDLOLQ(UFKLTXLHWDODQG'HUGRXULHWDO
1RQLVRWKHUPDOK\SHUHODVWLFFRQVWDQWVZHUHGHWHUPLQHGE\ELD[LDOFKDUDFWHUL]DWLRQLQZKLFKWKH
PHPEUDQH LV VXEMHFWHG WR IUHH LQIODWLRQ ZLWK D FRQWUROOHG DLU IORZ UDWH ZKLOH WKH IRUPLQJ
SUHVVXUHDQGEXEEOHKHLJKWZHUHPHDVXUHG
$K\SHUHODVWLFPDWHULDOLVGHILQHGDVDQHODVWLFPDWHULDOLQZKLFKWKHVWUHVVDWHDFKSRLQWFDQEH
GHULYHG IURP D VFDODU IXQFWLRQ :) FDOOHG WKH VWUDLQ HQHUJ\ IXQFWLRQ ,Q RUGHU WR PHHW WKH
UHTXLUHPHQWVRIREMHFWLYLW\ WKHVWUDLQHQHUJ\ IXQFWLRQPXVWEH LQYDULDQWXQGHUFKDQJHV LQ WKH
REVHUYHU¶V IUDPH RI UHIHUHQFH ,W LV ZHOO NQRZQ WKDW WKH &DXFK\±*UHHQ GHIRUPDWLRQ WHQVRU
PHHWVWKLVFULWHULRQ7KXVLI WKHVWUDLQHQHUJ\IXQFWLRQFDQEHZULWWHQDVDIXQFWLRQRIWKHULJKW
&DXFK\±*UHHQ WHQVRU & LW DXWRPDWLFDOO\PHHWV WKH REMHFWLYLW\ SULQFLSOH 7KH JHQHUDO VWUHVV±
VWUDLQUHODWLRQVKLSLVJLYHQE\WKHIRUPXOD
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7KHXVHRIWZRWHUPVLQWKHVHULHVLVVXIILFLHQWWRGHVFULEHWKHK\SHUHODVWLFPRGXOXVLQERWKWKH
XQLD[LDODQGELD[LDOGHIRUPDWLRQPRGHV7KH WDQJHQWLDOVWUHVVHV7DQG7DUHGHGXFHG IURP
WKHDIRUHPHQWLRQHGH[SUHVVLRQIRUWKHVWUDLQHQHUJ\:
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7KH$11XVHGLQWKLVVWXG\FRQVLVWVRIDQLQSXWOD\HURQHKLGGHQOD\HUDQGDQRXWSXWOD\HU,Q
WKHRXWSXWOD\HURQO\RQHQHXURQLVQHHGHGWRDQWLFLSDWHWKHPHFKDQLFDOSDUDPHWHUIRUDJLYHQ
SUHVVXUH3 ZKLOH WKH LQSXW WR WKH$11LV WKHYDULDQFHRI WKHFRUUHVSRQGLQJSUHVVXUH$ZHOO
NQRZQ PXOWLOD\HUHG SHUFHSWURQ 0/3 QHXUDO QHWZRUN ZLWK D VXSHUYLVHG WUDLQLQJ PRGH LV
FRQVLGHUHGDQGWUDLQHGE\DUHWURSURSDJDWLRQDOJRULWKP6LPXODWLRQGDWDLVXVHGIRUWUDLQLQJWKH
$11KRZHYHUH[SHULPHQWDOGDWDLVXVHGIRUWHVWLQJWKH$11%UDVSHQQLQJHWDO+HQFH
WKH WHVWLQJ GDWD ZDV QRW VHHQ GXULQJ WKH WUDLQLQJ SURFHVV $OO LQSXWV DUH QRUPDOL]HG EHIRUH
WUDLQLQJ 7KH ZHOONQRZQ *HQHUDOL]HG 'HOWD 5XOH *'5 DOVR FDOOHG HUURU EDFN SURSDJDWLRQ
DOJRULWKP LVXVHG WR WUDLQ WKH OD\HUHGSHUFHSWURQW\SH$11+RZHYHU LQVWHDGRIDSSO\LQJ WKH
VWHHSHVW GHVFHQW PHWKRG FKDUDFWHUL]HG E\ VORZ FRQYHUJHQFH DQG ORQJ WUDLQLQJ WLPH DQ
DSSUR[LPDWLRQRI1HZWRQ¶VPHWKRGFDOOHG/HYHQEHUJ±0DUTXDUGDOJRULWKP0DUTXDUGWLV
XVHG7KLVRSWLPL]DWLRQWHFKQLTXHLVPRUHSRZHUIXOWKDQWKHJUDGLHQWGHVFHQWEXWUHTXLUHVPRUH
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([SHULPHQWDODQG1XPHULFDO,GHQWLILFDWLRQ
7KHSRO\PHULFPDWHULDOZKLFKLV$%6$FU\ORQLWULOH%XWDGLHQH6W\UHQHZDVWHVWHGXQGHUELD[LDO
GHIRUPDWLRQ ZLWK EXEEOH LQIODWLRQ WHFKQLTXH ,QLWLDO VKHHW WKLFNQHVV ZDV  PP DQG WKH
GLDPHWHUZDVFPIRU$%67KHFLUFXODUPHPEUDQHVDUHPRXQWHGEHWZHHQWZRPHWDOGLVNV
FRQWDLQLQJDFLUFXODUDSHUWXUHDQGFODPSHGRQDVXSSRUW:KHQWKHWHPSHUDWXUHEHFDPHTXLWH
XQLIRUPRYHUWKHIODWVKHHWLWZDVLQIODWHGXVLQJFRPSUHVVHGDLUDWDFRQWUROOHGIORZUDWH'XULQJ
WKHH[SHULPHQWVDSSOLHGEORZLQJSUHVVXUHZKLFKLVXQLIRUPLQWKHPHPEUDQHZDVPHDVXUHGE\
D SUHVVXUH VHQVRU +HLJKW DW WKH KHPLVSKHULF SROH WKH QRGH LQ ZKLFK U   DQG WLPH ZHUH
UHFRUGHGVLPXOWDQHRXVO\XVLQJDODVHUPHDVXUHPHQWVHQVRUDQGDGDWDDFTXLVLWLRQV\VWHP
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